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Introduction 
Mr. Mixter in his address to our Annual Conven-
tion tore the veil of mystery from cost operations in 
the factory and placed before us with remarkable clear-
ness the way to make a cost system our servant for 
efficiency and profit. 
Too often to our loss and detriment have we viewed 
"Cost Systems" as clerical operations for the gathering 
of records and statistics, but he has shown that only by 
arranging each factory department in an orderly manner 
and with a reasonable amount of record keeping can the 
best results be obtained. 
In these days of rapidly fluctuating material costs 
and changing overhead expenses, neither the running 
of "test quantities" nor the "annual inventory" can be 
relied on to measure profit or loss—we must know all 
the time whether we are gaining or losing on every arti-
cle we produce. 
Mr. Mixter's ripe experience, gained in managing 
the plants of Deere & Co., equips him to speak with 
unquestioned authority on this subject, and the associa-
tion acknowledges its obligation to him for this valu-
able contribution to the helpful knowledge it seeks to 
impart to its members. 
NATIONAL IMPLEMENT & VEHICLE ASSOCIATION, 
E. W. MCCULLOUGH, 
Chicago, 1916. Secretary and General Manager. 
G34—12-16—1M—R. H. 
Cost Systems—Operating Value 
By G. W. Mixter 
GENERAL PRINCIPLES 
First. 
My title is chosen to arouse the hostility of manufacturers and there-
fore their interest. If this discussion changes hostility to at least a 
degree of renewed thoughtful attention to one vital side of a many-sided 
subject, my purpose will have been accomplished. 
Most presentations of cost are from the point of view of the account-
ant or the professional "systematizer." In the first case—superlatively 
correct as to final result—and in the latter case—beneficial primarily to 
the manufacturer of card indices. 
Objects of Cost Accounting. 
As ordinarily stated, the object of cost accounting is to find the cost; 
but greater objects are to analyze all the elements; to learn their rela-
tive importance, how they vary one with another; to see clearly the most 
advantageous point of attack to reduce costs; to know not to guess. 
This paper is not a discussion of accounting theory, but seeks rather 
to point out the vital uses of accounting in the management of manufac-
turing operations. It is valuable to know your costs, but you cannot have 
costs without certain step-by-step analyses and these analyses will put 
before you facts more valuable than costs—and that is my text. 
This discussion is from the viewpoint of a superintendent or works 
manager. It was my good fortune to start as a cost clerk in a plant that 
knew nothing about costs. The struggles of those days—when one had 
to fight with the bookkeeper to get the "Freight Account" divided into 
"In Freights" and "Out Freights" are still clear in my mind. Even more 
clear are ten years as a superintendent, to whom the analyses of develop-
ing costs furnished half the ammunition. 
Since then our John Deere baby has grown and there has' been an 
unusual opportunity to work out this problem in a dozen plants—which 
ranged from hopeless confusion to plants top-heavy with system. 
And "Costs" pay! and pay well! The man who can keep a skeleton 
of costs clear in his brain is a better superintendent than the boss who 
puts in his time telling every one to "hurry up." The manager who fails 
to understand the underlying principles is incompetent. 
You operate your factories to produce profit. Profit is the difference 
between net selling price and total cost sold—providing that it is not a 
red figure. Unfortunately we cannot always raise selling prices. We 
must hold our costs in line, at least that is the business of us operating 
men. We are the boys who produce all of the defective goods and lose all 
the money. 
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COST DIAGRAM 
Principles of Cost. 
To clearly present a systematic discussion of the principal object of 
this paper it will be necessary to briefly review and to illustrate a skele-
ton of accounting methods. 
The principles are identical with those presented in detail by Mr. 
Wharton last year, and fully covered from an accounting point of view by 
the "Uniform Accounting System for Implement Manufacturers" now in 
the hands of your Cost Committee. 
"Cost" is defined as the amount paid or engaged to be paid for some 
thing or some service, but for our purposes we must amplify this defini-
tion if our discussion is to proceed logically. 
The illustration above represents the elements of a single manufactur-
ing plant supposedly selling its product directly to dealers or independent 
jobbers. Jobbing houses owned by the manufacturer are not included for 
the sake of simplicity. 
The picture is an actual scaled map representing one year's operation 
of an existing implement manufacturing business and therefore represents 
a class of work relatively bulky, a large portion of the cost being in raw 
material. 
In the case of watch movements raw material would be minute. In 
the case of a "Gillette" razor, "Advertising" would probably exceed all 
other cost. But the principles remain the same. In every case the real 
basis of Cost Accounting, or, better, Cost Analysis, is primarily in a proper 
and clearly understood division of the elements. It is not necessary to be 
a bookkeeper, an accountant or a systematizer to understand these ele-
ments. The same elements underlie all cost problems regardless of any 
particular system. 
In the picture each element is marked with a capital letter. These 
letters will be used throughout this paper as sign posts, to show to which 
elements the various items under discussion belong. 
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Definitions. 
In our analysis— 
"A"—PRODUCTIVE MATERIAL means that material actually incor-
porated into the product that is shipped out of the plant. 
"B"—PRODUCTIVE LABOR is that portion of the pay-roll that rep-
resents directly productive labor which can be charged against individual 
products. 
"C"—NON-PRODUCTIVE LABOR is the remainder of the pay-roll, 
such as foremen, engineers, tool makers, etc., etc., superintendence, etc. 
"D"—FACTORY EXPENSE MATERIAL is assumed to mean every 
expense not covered by the above, such as coal, oil, emery wheels, insur-
ance, taxes, workmen's compensation, etc., etc. 
"F"—MANUFACTURING EXPENSE is the Non-productive Labor 
plus the Factory Expense Material. 
"H"—GENERAL EXPENSE is shown as including expense of Adver-
tising, Selling, Shipping, and General Management. 
The mechanism of keeping the detailed records is infinite in variety, 
all too often overdone; but underlying all are certain basic principles. 
Possibly you feel that I am a long time in getting down to the busi-
ness of how to make money from that horrible thing called a "Cost Sys-
tem," but we have proceeded in the only way you can get to it—viz., by an 
orderly start. 
Principles for Securing Operating Economy. 
Cost factors must be boiled down to usable simplicity, and then con-
tinual comparison and study will point the way to improvement. Nor will 
this improvement be limited to one element of cost. Real, analytical cost 
knowledge will lead to well rounded development. Many of the older 
industries were very one-sided in their development—leading always to-
ward refinement along lines most congenial to the founder or owner. 
Facing all elements of cost will force attention to all sides of the problem. 
Neither are costs of much value if they represent ancient history. 
The returns must be prompt—or the opportunity to profit thereby is lost. 
In fact, many expense items are much better controlled by working to a 
budget laid down in detail before the expense is incurred. This is espe-
cially true when facing a falling volume—which is the most difficult time 
to control expense. 
It is a most common error for an executive not to take into his confi-
dence his subordinates, or, to use a better word, associates. If the cost 
facts help the executive, they should help the entire organization. If 
properly arranged this can be done without showing a department head 
figures beyond his department. However it is handled, no Cost System is 
getting the maximum result unless it is understood by the organization. 
Costs are a map of what goes on in the factory. They furnish the means 
of understanding and controlling, and as such should be freely shown to 
the men who control the details. 
Ledger a Vital Point. 
Having in mind the general principles and definition of the terms 
involved, you should realize the vital necessity of a proper classification 
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of the ledger accounts and a correct distribution of the items to the vari-
ous accounts. 
It is not only necessary the accounting be correct at this point, but 
the manager and the operating men must have a clear understanding of 
the resulting skeleton; especially the class of items included in each 
account and how the various acounts build up into the cost of an indi-
vidual implement. It would be far better to carry only five accounts, each 
representing one of the five sections in the Cost Diagram shown on page 
4, and carry them clearly, not only on the books, but in the mind of the 
management, than to have a mass of detail intelligible only to a certified 
accountant. The work of your Cost Committee, previously referred to, 
furnishes a standard for proper classification. 
The underlying principle of distributing expenditures to the various 
accounts is, that all the charges to a given account must belong in the same 
division of our Cost Diagram. A simple example is found in two kinds of 
steel. Common bars for the typical implement which we are going to dis-
cuss must be charged to an account in the "Raw Material," (A) group. 
Tool steel must be charged to an account in the "Factory Expense Mate-
rial," (D) group. 
The importance of accurate and honest accounting cannot be over-
estimated. Accuracy requires proper classification and distribution. 
Honesty means charging everything to expense that belongs there. Do 
not deceive yourself by capitalizing expense—do not tamper with the 
depreciation charge—do not inflate your inventory. 
Detailed Complete Cost. 
Having reviewed the skeleton of costs and the necessity of distribu-
tion on the ledger in accordance with the skeleton, it will simplify further 
discussion to consider now the complete detailed cost of a typical tillage 
implement. This will help locating in your minds the elements discussed 
later. 
COST—PER 100. 
TYPICAL T ILLAGE IMPLEMENT—1914 BASIS. 
Productive Material (A) $117.99 
This is the total from the extension of the Productive Material 
Costs on the specifications shown on insert opposite this page. 
Productive Labor (B) 33.77 
This is the total from the extension of the Productive Labor 
on the specifications shown on insert opposite this page, which 
gives total for each piece; this is derived from records as illus-
trated on page 9. 
Manufacturing Expense (F-C plus D) 49.30 
146% of Direct Labor. This is derived from the ledger Dis-
tribution. 
Total Cost of Manufacture (G) $201.06 
Selling and General Expense 50.27 
Arbitrarily assumed as 25% of Cost of Manufacture or 20% of 
Sales. 
Cost (K) Sold and Paid for $251.33 
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For simplicity, the complete summary of a typical implement is 
shown above. The capital letters (A, B, etc.) refer to the sections 
of the "Cost Diagram," page 4. This puts before you the facts that must 
be figured for cost purposes and indicates broadly how they are obtained. 
This paper assumes that manufacturers of farm machinery and 
allied products follow the recommendations of Mr. Wharton and use 
what the Federal Trade Commission calls the "Continuous Production 
System"; that is, the Productive Material and Productive Labor is 
figured against the specifications for a given implement and not by 
attempting to compute the cost of these items for each separate lot run 
through the plant. 
The Manufacturing Expense (F) is applied as a per cent of the 
Productive Labor. A single per cent for the entire plant is sufficiently 
accurate for most implement factories, and varying overhead percent-
ages for different departments, as suggested by the Federal Trade Com-
mission, is not essential. This statement is based on exact investigation 
by the I. H. Co. and by Deere & Company Plow Works. 
DETAIL METHODS AND RESULTING POSSIBILITIES OF ECONOMY. 
We will now briefly review the clerical work and devices used to 
obtain the various elements of cost. This detailed consideration is 
essential to make clear, 
1. How small a portion of this work (i. e., Expense) is necessary 
for pure cost purposes. 
2. How to secure reductions in cost by the use of the various 
analyses. 
The different elements will be taken up in the order they occur on 
illustrations appearing on pages 4 and 6. 
Productive Material (A) for our purposes has been defined as the 
material actually incorporated into the product that is shipped out of 
the plant. 
This paper has nothing to do with the base price you pay for ma-
terial. That is the buyers' business, and at present the subject is too 
disagreeable for discussion. 
To figure the cost of material for a given implement or shipping 
bundle, we must have a "specification" or "Bill of Material," as shown 
on insert on this page. But you cannot manufacture an implement with-
out knowing of what it is made. You must have proper specifications 
before you can even order material accurately—and good specifications, 
prepared by some easy duplicating process, will help every man on the 
job. In short, the expense of accurate, complete specifications is not 
chargeable to the expense of a Cost System. 
The actual labor of extending the material at cost is a cost expense; 
but is simple when an extension to the specification sheet permits insert-
ing the figures. 
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Really used, this information of detailed cost of material will save 
on the material cost, and the time to begin is before the final design of 
the tool is accepted. Economy of material—assuming the base price 
already fixed—is obtainable only from the efficient use of material, i. e., 
the lowest priced material that will do the work and not too much of it. 
Right at the start is the time to change 4c malleable to 2c gray 
iron; to eliminate steel sections not ordinarily carried by you, or special 
sections only obtainable from one or two mills. Teach your designers 
to use material of commercial specifications. 
Theoretically, defective material, scrap and excess cost of material 
purchased above the contract prices to meet an emergency demand are 
charged to expense and are included in Manufacturing" Expense. Prac-
tically this ideal is never reached and in starting a cost system a flat 
addition of five per cent to the Productive Material as figured from the 
specifications is recommended. 
We will discuss later the very dangerous item of "Defective Material 
and Work." 
Foundry Costs. 
Throughout this paper the total cost of either gray iron or malleable 
castings is considered as Productive Material (A); i. e., as if purchased 
from an outside source. Therefore, a brief note on Foundry Costs is 
introduced at this point. 
Good practice requires that foundries be operated as separate busi-
ness organizations. Time prohibits detailed discussion. Indeed, the 
subject warrants a separate paper, as knowledge of and comparisons of 
details are perhaps most profitable in the foundry. 
From purely a cost-finding viewpoint, assuming proper classification 
and distribution of the ledger accounts, simply dividing the total material, 
labor and expense for a year by the good castings produced gives a cost, 
crude in its simple exactness, but, of course, of little use as a force to 
reduce future costs. 
Direct Labor. 
To apply any cost method, two facts must be determined about 
Direct Labor— 
1. The Productive Labor on each specific implement whose cost is 
to be figured. 
2. The proportion of Productive Labor in the total pay roll. 
The Productive Labor (B) for a specific implement requires that 
we know the cost of each operation on each piece; and each of the 
assembling operations must be known. 
Where any considerable part of the Productive Labor is day-work, 
you face a real difficulty, not insurmountable, but requiring special treat-
ment and special expense. The real remedy is to eliminate the day-work. 
The employes will receive higher wages and the work cost less. Day-
work stands for inefficiency and unhappy men. Few realize how abso-
lutely a determined, resourceful superintendent can eliminate day-work. 
For brevity we will assume this Productive Labor is largely on a 
straight piece-work basis, as is true in most implement plants. The 
setting of piece-work prices and providing a proper record of these prices 
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for employes and timekeepers is a vital operating matter, but has nothing 
to do with Cost Accounting. 
Given the existing piece-work price lists, it is necessary in some 
way to assemble a list of all the operations on each piece, together with 
price per 100 for each operation. This is clearly chargeable to cost 
-expense. 
DETAIL LABOR CARD 
One method of assembling the Productive Labor cost for a given 
piece is illustrated above. It is easier to carry this on a separate page, 
or card, rather than in detail on the specification costs, because many 
pieces appear repeatedly on different specifications. 
To do this work rapidly, and to easily transfer the results to the 
cost sheets, absolutely every different part produced or worked on in 
the plant must carry a number. This is not only necessary for easy 
cost acounting, but for many obvious reasons. 
The second class of information about Direct Labor, i. e., the pro-
portion it bears to the total pay roll, is the direct result of a proper pay 
roll distribution, which also gives the Non-productive Labor. 
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Payroll Distribution. 
This subject opens the most vital and, perhaps, the most helpful 
part of our discussion and warrants your close attention. No part of 
Cost Accounting is so fruitful of possible economies nor so generally 
neglected by the operating men. 
Promptly available each week by departments, and freely shown to 
the foremen concerned, it is an invaluable operating asset. Postponed 
to the middle of the following month and kept hidden by the bookkeeper, 
it is an acounting relic. 
Payrolls are made up from some form of time slip, preferably re-
turned each day filled in by the employe himself. Evidently the expense 
of checking the time slips and making up the payroll is an expense not 
chargeable to cost accounting. The following illustration presents a 
typical form of time slip. 
Distributing the payroll is a cost expense, just as vital to correct 
costs as computing the Productive Material or the Productive Labor 
for an individual implement. But this expense also provides a vital 
money-making necessity to the operating men. 
The expense of proper distribution does not add more than 60 per 
cent to the time-keeping expense. For a complicated plant with 1,500 
men, the cost of distribution is $1,200 per year. Another plant with 400 
men spends $300 per year for this purpose. Properly handled, 75c per 
year per employe covers this expense. 
The discussion that follows assumes that the payroll distribution is 
available promptly for each week, not later than Thursday, preferably 
Tuesday of the following week. 
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The t ime slips a re natura l ly bunched by depar tments each day. 
The dis t r ibut ion to var ious accounts , preferably to the numbered and 
named, is made by depar tments and a recap for the ent i re plant 
resul t s from tota l ing each job number from each depar tment . In deter-
mining the division into depar tments , in addit ion to the obvious reasons 
of class of work, physical layout of plant, etc., have in mind tha t t he 
depa r tmen ta l payroll distr ibution should represen t money spent by one 
foreman. To br ing responsibil i ty home, "Who spends the money" is 
often more impor tan t t h a n "For wha t spent ." 
ANNUAL. PLANT PAYROLL DISTRIBUTION. 
Total—All Departments. 
For the Year Ending 
Product ive Labor. 7-1-16 7-1-15 
50 Piece W o r k on Implements $260,211 $197,742 
51 Day Work on Implements 777 6,884 
Total Product ive Labor $260,988 $204,626 
Shipping Labor. 
1A Domestic Shipping, Piece Work $ 9,436 $ 7,241 
1B Domest ic Shipping, Day Work 4,434 3,124 
12A Expor t Shipping, Piece Work 907 969 
12B Expor t Shipping, Day Work 574 602 
Total Shipping Labor . .$ 15,351 $ 11,936 
Maintenance Labor. 
55 Buildings and Grounds $ 7,211 $ 3,575 
56 Machinery Repai rs 6,341 3,477 
57 Small Tool Repairs 1,330 883 
58 Power , Ht . & Lt. P lan t Repairs 1,261 768 
59 Belt ing 404 288 
60 P a t t e r n & Core Box Repairs 695 613 
61 Die and Jig Repairs 9,292 5,129 
62 Truck Repairs 2,228 285 
63 Exper imenta l Shop Equipment 203 99 
64 F u r n a c e Work 700 473 
Total Maintenance Labor $ 29,665 $ 15,590 
(Continued on Page 12) 
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{Continued from Page 11) 
Operating Labor. 
66 Fac tory Clerks . . $ 13,082 $ 11,495 
67 Fo reman & Dept. Clerks 21,210 20,207 
68 Office Supplies 9 3 
69 Handl ing Matl. & Stock, Piece Work 30,207 24,112 
70 Handl ing Matl. & Stock, Day Work 4,060 3,064 
71 Unloading Stock, Piece Work 7,370 4,768 
72 Unloading Stock, Day Work 3 2 
73 Inspect ion 4,177 3,422 
74 Barn and Team 1,584 1,261 
75 Fa i r and Sample Room W o r k . . . 335 1,028 
76 Exper imenta l W o r k 6,259 6,076 
77 Repai rs & Changes on Impls. & Ret 'd Goods. 5,157 6,076 
78 Defective L a b o r . . . , 9,087 4,388 
79 Watchmen , Jan i to rs & Elevator O p e r a t o r s . . . 6,204 6,440 
82 Inventory , . 2,735 2,059 
83 Changing Dies 8,640 6,377 
84 P remiums & Allowances 280 137 
85 Miscellaneous Labor 177 66 
86 Engineers and F i remen 2,567 2,600 
Total Operat ing Labor $123,143 $103,581 
Total Manufacturing Payroll $429,147 $335,733 
Per Cents of Manufacturing Payroll . 1916 1915 
Piece Work—50 60.63 58.91 
Day Work—51 18 2.05 
Roustabout—69 & 70 7.99 8.09 
Foremen & Clerks—66 & 67 8.00 9.44 
All o ther expense 23.20 21.51 
1916 1915 
Average hours worked weekly 49.94 44.40 
Average number men working 517 465 
Average wages per hour .32 .313 
The above i l lus t ra t ion rep resen t s one year ' s dis t r ibut ion for an en t i r e 
plant, toge ther wi th comparat ive figures for t h e preceding year . 
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W E E K L Y PAYROLL DISTRIBUTION. 
Punch & Shear Department. 
For the Week Ending 
Productive Labor. 9-2-15 9-3-14 
50 Piece Work on Implements $551.83 $561.00 
51 Day Work on Implements 
Shipping Labor. 
1A Domestic Shipping, Piece Work. 
1B Domestic Shipping, Day Work.. 
12A Export Shipping, Piece Work. . . 
12B Export Shipping, Day Work 
Total Shipping Labor. 
Total Productive Labor $551.83 $561.00 
Maintenance Labor. 
55 Buildings and Grounds $ .10 $ .04 
56 Machinery Repairs 15 .31 
57 Small Tool Repairs .05 
58 Power, Ht. & Lt. Plant Repairs 
59 Belting 
60 Pattern & Core Box Repairs . 
61 Die and Jig Repairs 25.97 19.88 
62 Truck Repairs 
63 Experimental Shop Equipment 
64 Furnace Work 63 
Total Maintenance Labor . . . . . $ 26.90 $ 20.23 
{Continued to Page 14) 
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{Continued from Page 13) 
Operating Labor. 
66 Factory Clerks 
67 Foremen & Dept. Clerks $ 19.00 $ 65.15 
68 Office Supplies 
69 Handling Matl. & Stock, Piece Work 12.02 69.15 
70 Handling Matl. & Stock, Day Work 7.99 18.26 
71 Unloading Stock, Piece Work 
72 Unloading Stock, Day Work 
73 Inspection 
74 Barn and Team 
75 Fair and Sample Room Work 
76 Experimental Work 66 .76 
77 Repairs & Changes on Impls. & Ret'd Goods.. . 4.34 
78 Defective Labor .31 30.82 
79 Watchmen, Janitors & Elevator Operators 
82 Inventory 
83 Changing Dies 141.42 121.35 
84 Premiums & Allowances 
85 Miscellaneous Labor 
86 Engineers & Firemen 
Total Operating Labor $185.74 $305.49 
Total Manufacturing Payroll ...$764.48 $886.72 
Per Cents of Manufacturing Payroll. 1915 1914 
Piece Work—50 72.18 63.24 
Day Work—51 
Roustabout—69 & 70 2.62 9.85 
Foremen & Clerks—66 & 67 2.48 7.35 
All other expense 22.72 19.56 
1915 1914 
Average hours worked 44 44 
Average number men working 54 79 
Average wages per hour 322 .294 
Per cent of Total Payroll 4.65 5.68 
The foregoing illustrates one of the weekly departmental distribu-
tions. 
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ANALYSIS OF COST OF MANUFACTURE. 
Twelve Months Ended July 1, 1916-15. 
Labor Material 
Productive Labor. 1916 " 1915 1916 1915 
50 Piece Work $260,211 $197,742 
51 Day Work 777 6,884 
Total Productive Labor-. $260,988 $204,626 
52 Productive Material. $1,309,662 $1,034,404 
Indirect Factory Expenses. 
Maintenance Accounts .$ 29,665 $ 15,590 $ 28,902 $ 18,117 
Foremen & Clerks 34,292 
Unloading & Storing Matls. 7,373 
Hdlg. Mtls. & Wk. in Process 34,267 
Power, Heat & Light 2,567 
Forge Shop Material 
Experimental Work 6,259 
Defective Material & Work. 9,087 
Factory Insurance & Taxes 
Factory Depreciation 
All other overhead expenses 29,298 
31,702 
4,770 
27,176 
2,600 
6,076 
4,388 
26,869 
30,049 
4,792 
18,398 
45,659 
78,824 
22,409 
8,379 
18,319 
48,386 
53,222 
Total Indirect Factory Exp..$152,808 $119,171 $ 206,624 $ 168,832 
Total Cost Manufacture....$413,796 $323,797 $1,516,286 $1,203,236 
The variety of job numbers is optional and may be as simple as one 
thinks applicable to a given plant, providing the simple classifications, as 
illustrated above, are obtainable. 
Productive Piece Work and Productive Day Work must be watched 
all the time and nothing must be charged to these accounts that is not 
taken up as Productive Labor as extended on the specifications. It is 
relatively unimportant whether uncertain items be classed as Productive 
or Non-productive, providing only that they are handled in the same way 
in both cases. 
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Results of Pay Roll Distribution. 
As a result of distributing the pay roll— 
First—You have your pay roll divided between "Productive Labor" 
and "Non-Productive Labor," which gives the basis for the proper dis-
tribution on the ledger, and without this you cannot compute costs. 
Second—You have the percentage of Productive Labor to the total 
pay roll. This figure is not directly used in cost accounting but is of 
infinite value. 
Productive Labor percentage of total pay roll is barometer, thermom-
eter and fire alarm to the whole works; tells you when you are improving 
your plant efficiency, or when you are going to the bad; also when you 
are spending more on maintenance, experimental, etc., than your plant 
will stand. 
The reasons for its value lie in these facts: 
1. The variations in piece rates from season to season are not great. 
2. The Productive Labor is assumed to be largely piece work. 
3. Therefore the dollar's worth of Productive Labor fairly repre-
sents the amount of work produced. 
4. And the labor efficiency of the plant as a whole as well as each 
department is gauged by this figure, especially its comparison 
with the same figure for the previous week and the correspond-
ing week last season. 
5. The higher this figure the less is the relative Non-productive 
Labor, and 
6. The total of Non-productive Labor and Expense Material which 
makes up the Manufacturing Expense or Overhead is less, because 
the expenditure for Expense Material tends to follow the pay roll. 
Accountants often make the error of summarizing and presenting 
totals of various classes of Manufacturing Expense, which include Non-
productive Labor, without showing the Non-productive Labor separately. 
This is correct enough accounting, but poor operating. 
Think this distribution matter over and you will gradually realize 
that it provides a way to trace leaks straight back to their source and 
before even a week's time is lost; and I think that you will agree that 
distributing the pay roll is an absolute necessity for good operating 
control as well as for cost purposes. 
Using the Pay Roll Distribution. 
The importance of the subject warrants further discussion of how 
to use the pay roll distribution, even at the risk of repeating some 
previous suggestions. 
A foreman need not be a bookkeeper to understand the difference 
between Productive Labor and the Non-productive remainder; and a very 
little guidance will lead him to examine with interest the weekly dis-
tribution for his department. In a sense, you can make him your busi-
ness partner, and do so without making a cheap clerk out of a high-priced 
foreman. 
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Expense Material. 
The general ledger will have several accounts in this classification. 
Such an item as steam coal will be charged directly to this account. Other 
items must be charged to general stores and charged when issued to 
various accounts and departments. 
The degree to which figures will aid in controlling expenses of this 
class depends on the detail and perfection of the store-keeping methods, 
which, except in a broad sense, are not properly a part of Cost Account-
ing. 
If the methods used result in a monthly statement of expense 
materials by departments and by job numbers, evidently you have a 
basis for control. Where special items appear excessive, weekly reports 
may be made until the difficulty is overcome. 
Defective Material. 
The subject of defective material, which from an accounting point 
of view is simply one of the many expense items, really warrants a 
separate discussion. 
The pay roll distribution fails at this point to properly represent 
the vital portion of this charge. The monthly total showing total charge 
under the head of "Defective Material" and "Work" presumably includes: 
1. The value of all material scrapped. 
2. All Direct Labor performed on this material. 
3. An overhead charge on this Direct Labor. 
In addition, this account may include: 
4. Labor expended in correcting previous errors or defects. 
5. Material charged as defective which might more properly be 
called "Cull" as well as defective, as, for example, "Cull Lumber," 
which results from even the most careful sawing. 
It is obvious that a correct statement monthly (and weekly in an 
emergency) of the losses incurred under the heading of "Defective Ma-
terial and Work," will immediately point out to the competent man the 
necessity of attention. Furthermore, proper distribution shows how to 
trace this back to departments and specific pieces. The degree of detail 
varies from time to time, depending upon the particular point where the 
leak is occurring. 
A real difficulty, often overlooked, is to get all of the Defective 
Material and Work reported. It is human nature, even in the implement 
business, to cover up this sort of thing; and if it is. possible to dump a 
wheelbarrow load of defective parts into a scrap pile without being 
caught at it, reports will look all the better and you will go blissfully on 
to the end of the season and then find you are short a few thousand 
pieces which are at the bottom of the scrap pile in the back yard. 
Interest. 
Interest is not generally accepted as operating expense. The prob-
lem is extremely well stated on page 14 of the pamphlet, "Fundamentals 
of a Cost System for Manufacturers," sent out by the Federal Trade 
Commission, which says: 
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"Cost accountants and industrial engineers, for comparative and 
statistical purposes, almost unanimously advocate including interest 
in cost, and so far as interest is included in cost for comparative or 
statistical purposes it serves a useful purpose. 
"Auditors, on the other hand, who are more directly interested 
in the preparation of statements showing the financial condition of a 
business, take the ground that interest is not an item of cost and that 
to include it in cost results in an inflation in inventory values and an 
anticipation of profits. It is true that including interest in cost does 
inflate the inventory and is an anticipation of profit by exactly the 
amount of interest charged to the cost of the goods on hand. In 
arriving at inventory values, however, the approximate interest which 
has been charged to the cost of the goods on hand can be readily 
eliminated. 
"It is recommended that where interest on the investment is 
treated as an item of cost that the interest charged to the goods on 
hand be eliminated from inventory values, and that in preparing 
profit and loss statements the amount of the interest charged to 
costs during the period be returned to Income under the specific 
caption 'Interest on Investment.' " 
However regarded by the accountants, interest is money paid out, 
and the less we pay the greater the profits. 
The possibilities of reducing this outgo as a result of cost analysis 
are not as evident as some other possible economies. Nevertheless expe-
rience proves that the interest charge is reduced, especially when the 
methods we have discussed are carried to the point of closing the books 
monthly. A fairly accurate, well analyzed inventory before you every 
month is certain to lead to reducing the money tied up in the inventories. 
Selling and General Expense. 
This discussion is primarily from a manufacturing viewpoint, and 
space does not permit a review of the detailed methods of controlling 
selling and general expense. The principles, however, are exactly the 
same, but more simple in application. This comparatively brief refer-
ence should not minimize in your mind the value of an ever-present 
analysis of these items, such as will result from classifying them as pro-
posed by your Cost Committee. 
Examples of Actual Results. 
To bring home the fact that the discussion presented above of pay-
roll and expense analysis is not theoretical, but a practical every-day 
working proposition, we will present briefly five specific examples. 
The figures used are actual operating facts taken from a number of 
different plants: 
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Example No. 1—Actual Results From Use of Pay-Roll Distribution Sheets 
and Expense Analysis. 
Plant No. 4—Account No. 70 (Labor Only) 
"Handling Material and Stock Day Work" 
Total for All Departments 
Before After 
Week Ending— Week Ending— 
Jan. 13, 1915... $123.58 Feb. 13, 1915 .$183.71 
Jan. 30, 1915 133.27 Feb. 20, 1915 154.60 
Feb. 6, 1915 222.17 Feb. 27, 1915 100.51 
Mar. 6, 1915 93.06 
Mar. 13, 1915. . . . 83.50 
Example 1 illustrates a case where the common labor, done day work 
throughout all of the departments, showed an undue increase. Knowing 
that day work is less economical than piece work, the superintendent 
took up the matter in detail with the departments most at fault, with the 
result that the charge against this account for the week ending February 
6th, of $222.00, was gradually reduced until for the week ending March 
13th it was only $83.00. It is proper to note that the number of employes 
and production of the plant remained practically constant throughout this 
period. 
The figures shown in this example are for common labor done on a day-
work basis. You will also be interested to know that for the week end-
ing March 13th the common labor done on a piece-work basis amounted 
to $1,079.00, or exactly thirteen times the amount done by day-work. 
Example No. 2—Actual Result From Use of Pay-Roll Distribution Sheets 
and Expense Analysis. 
Plant No. 4—Account No. 61 (Labor Only) 
"Dies and Jigs" 
Punch and Shear Department 
Before After 
Week Ending— Week Ending— 
Jan. 22, 1916 $ 39.45 Feb. 26, 1916 $ 34.40 
Jan. 29, 1916 38.38 Mar. 4, 1916 32.51 
Feb. 5,1916 33.93 Mar. 11, 1916 27.80 
Feb. 12, 1916 37.16 Mar. 18, 1916 25.86 
Feb. 19, 1916 45.08 Mar. 25, 1916 27.87 
Note: The above figures represent only the day-work allowances to 
machine operatives for repairing dies and jigs. 
Example 2 shows a case from a punch and shear department where 
the day-work allowances to machine operatives, supposed to be for repair-
ing dies and jigs, were excessive. Note that for the week ending Febru-
ary 19th this amounted to $45.00, which was gradually reduced through-
out the next four weeks to $27.00 per week, as a result of the superin-
tendent reviewing the matter with the foreman. 
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Example No. 3—Actual Results From Use of Pay-Roll Distribution Sheets 
and Expense Analysis. 
Plant No. 8—Labor Only 
Account No. 69—Handling Material and Stock—Piece Work 
Account No. 70—Handling Material and Stock—Day Work 
Account No. 79—Watchmen, Janitors and Elevator Men 
1914 1915 
Productive Material $710,608 $880,178 
Productive Labor 88,423 94,847 
Account No. 69. 17,531 11,110 
Account No. 70 23,994 17,531 
Account No. 79 7,672 6,094 
Percentage of Productive L a b o r -
Accounts Nos. 69 and 70 46.96% 30.19% 
Account No. 79 8.68% 6.38% 
Example 3 represents two years' effort to reduce the cost of han-
dling material throughout a plant, and the charge for Watchmen, Janitors 
and Elevator Service. This is a striking example of how expense accounts 
can get away from you, and what can be accomplished when proper pres-
entation of the facts enable you to see the facts and take necessary 
steps to stop the leaks. The reduction in cost of handling material was 
not accomplished in a week, or a month, but required time and study. 
Productive departments had to be rearranged, productive machines moved 
to make less handling, and foremen educated to eliminate roustabout 
labor. This was a direct result of pay-roll distribution sheets. 
The expense of watchmen, janitors and elevator men might easily be 
accepted as a fixed and unchangeable expense. In our example this 
account has been much abused. Every time a workman had a little spare 
time between productive jobs he would grab a broom and charge some 
time to "79." This was eliminated by a rule that nothing could be 
charged to "79" except work by regular janitors, watchmen and elevator 
men. 
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Example No. 4—Actual Results From Use of Pay-Roll Distribution Sheets 
and Expense Analysis. 
P l an t No. 12—Shipping Costs (Labor and Expense Mater ial) 
1913 1914 1915 
Piece W o r k $ 18.28 $ 40.31 $ 1,555.34 
Day Work 9,937.65 8,448.99 3,024.30 
Miscel laneous 3,178.65 3,696.78 2,182.73 
$13,134.58 $12,186.08 $ 6,762.37 
Pe rcen t of Cost of Sales 1.43%. 1.33% 0.85% 
Cost per Ton $0.84 $0.81 $0.52 
Example 4 is an i tem of shipping expense. Compared to o ther known 
figures the 1913 cost appeared excessive and the resul ts of 1915 were 
obtained, par t ly by continually watching the figures and par t ly by doing 
considerable port ion of the work on a piece-work basis. To simplify the 
example sundry i tems a re thrown toge ther under the heading "Miscella-
neous ," among which were teaming, car t racing, lumber, boxing lumber, 
e tc . 
Example No. 5—Actual Results From Use of Pay-Roll Distribution Sheets 
and Expense Analysis. 
P l an t No. 12—Account No. 91 (Expense Material Only) 
"Grinding Mater ia l" 
Pe rcen t of 
Product ive 
Total Labor 
Year of 1913 $15,802 13.6 
Year of 1914. 11,474 15.2 
Year of 1915 15,750 22.2 
10 mos., 1916 11,293 17.7 
Example 5 presen ts a case of expense mater ia l s showing up abnor-
mally high. Invest igat ion indicated a lot of poor emery wheels . One 
month in the la t te r pa r t of 1915 showed wheels producing only half of the 
proper amoun t of work. Because of war conditions surrounding the sup-
ply of emery, remedy was slow, but gradually wheels have been obtained 
a t approximate ly the efficiency of the previous wheel. F igures shown, 
except in case of 1916, a re for twelve months periods. Dur ing the actual 
checking up of this difficulty weekly figures and figures on individual 
wheels a re used. 
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BROAD POSSIBILITIES. 
Budgets. 
Thus far we have discussed methods of obtaining operating economy 
by making the figures quickly show the results, good or bad, of the imme-
diate past. 
It is simple to make another marked step in advance and make the 
figures show what must be faced in the immediate future. Having avail-
able from past experience an analysis of the various classes of expense 
items and their relation to the direct cost items, a reasonably accurate 
prophecy of these expense items for the future can be made. 
This is especially valuable if you are facing a falling volume. A good 
square look at what is going to happen to the overhead percentages unless 
you take forceful and radical action before the expense is incurred will 
spur on any man to find previously unthought of ways and means to 
reduce expense. 
In going at this matter do not permit yourself to simply figure what 
is going to happen if expenses run on in the old rut. Take the bull by the 
horns and figure what must be accomplished to prevent the expense per-
centages increasing. 
The preparation of a prophecy of this nature is necessarily based on 
certain assumptions of the volume required from the plant during the 
period to be covered by the expense estimates. No man can absolutely 
determine the required production in advance. Under most conditions the 
estimate should assume a most conservative view of volume. 
In making up the details of the budget it is evident that certain items 
are fixed regardless of the volume handled. For example, "Depreciation," 
"Insurance," "Taxes." 
Certain other items will probably not be reduced unless given vigor-
ous attention. For example, "Foremen and Department Clerks." 
Items that represent roustabout labor should be, with proper han-
dling, directly proportional to the actual volume handled, unless per-
chance a larger proportion can be done piece-work, which will increase the 
employes' earnings and reduce the cost. 
The direct labor, especially if a large proportion of the work is piece-
work, is reasonably certain to be affected in direct proportion to the vol-
ume, and this discussion so assumes. 
The actual use of such figures requires that the production required 
for the coming year be approximately allotted to various months and the 
expense budgets divided accordingly. In most cases iron-clad control of 
the expense labor will automatically control the expense material. The 
expense labor can ultimately be divided back into an allotment by 
classes for each department for each week. Then the superintendent has 
a concrete proposition to discuss with each foreman as to how they can 
meet the situation in a given department at a given minute. Judgment 
is required as to the amount of detail and where it pays to use the detail. 
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Typical Manufacturing Expense Budget. 
Actual Budget Actual 
ACCOUNTS. Year Year Year 
Maintenance Accounts : 1913 1914 1914 
55 Building and Grounds $ 8,345 $ 4,500 $ 5,438 
56 Machinery 4,575 2,500 2,682 
57 Small Tools 6,643 2,000 2,447 
58 Power, Hea t and Light P lan t 5,411 3,000 2,728 
59 Belt ing 1,282 500 419 
60 P a t t e r n s and Core Boxes 901 1,000 239 
61 Dies and J igs 1,737 1,000 2,855 
62 Trucks 107 200 170 
63 Miscellaneous Equipment 159 100 49 
64 Fu rnaces 124 100 75 
Other Accounts : 
66 Super in tendence and General Sal-
ar ies 12,808 12,800 10,518 
67 Foremen and Depar tmen t Clerks 19,353 17,500 11,146 
68 Fac tory Office Supplies 1,692 800 580 
69 Handl ing Mater ial and Stock— 
Piece Work 4,078 5,300 6,648 
70 Handl ing Mater ial and Stock— 
Day W o r k 14,372 3,500 4,077 
71 Unloading Stock—Piece W o r k . . . 3,449 1,000 1,347 
72 Unloading Stock—Day Work 1,532 200 173 
73 Inspect ion . . 2,086 3,000 3,510 
74 Barn, Team and Auto Trucks 5,209 3,000 2,023 
75 Fa i r and Sample Room Work 886 750 722 
76 Exper imen ta l W o r k 9,312 9,500 9,574 
77 Repa i r s on Imp' t s and Ret 'd Goods 506 500 2,835 
78 Defective Material and W o r k . . . . 8,838 .3 ,000 6,050 
79 Watchmen , Jan i to r s and Elevator 
Men 4,616 3,000 3,978 
80 Sick and Injured Employes 170 1,000 577 
81 Pensioned Employes 
82 Inventory 943 600 659 
83 Changing Dies 239 500 1,712 
84 P remiums and Allowances 2,425 4.00 413 
85 Miscellaneous Fac tory Expenses . 5,708 2,000 2,033 
86 Eng inee r and F i remen 2,185 1,800 1,780 
87 Fue l for Power and Light 2,887 1,500 1,667 
88 Lubr ican ts and W a s t e 381 200 184 
89 Purchased Power , Hea t and Light 9,604 8,500 6,671 
90 Forge Shop Mater ia ls 2,452 1,200 1,178 
91 Grinding Mater ia ls 507 400 224 
92 Fac to ry Insurance 2,548 2,600 2,740 
93 Fac tory Taxes 2,636 2,700 3,695 
94 Fac tory Depreciat ion 11,592 12,000 11,776 
95 Fac to ry Travel ing 1,386 500 724 
Tota l $ 163,684 $ 114,650 $ 116,316 
To ta l Sales .$1,247,000 $ 866,000 $ 942,000 
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The foregoing illustration presents actual figures from a real factory. 
The first column represents the actual figures for 1913. 
The second column shows the budget set up by the manager at the 
end of 1913 as the object to aim at for 1914. 
The third column gives the actual figures for 1914—and shows real 
results from actually using a budget. 
If you will consider the probable results in 1914, had the expense been 
permitted to run on as in 1913, you will agree that an emergency existed 
—and actual trial will convince you that the budget method is the way to 
meet such an emergency. 
Typical Selling and General Expense Budget 
Actual Budget Actual 
1914 1915 1915 
Sales Department—Salaries $ 9,320 $ 9,950 $ 8,32? 
Sales Department—Expenses 2,954 4,225 3,170 
Advertising 34,323 28,000 29,500 
Officers and Clerks—Salaries 21,370 19,840 19,176 
Officers and Clerks—Expenses 1,273 1,750 815 
Printing and Stationery 2,577 3,000 2,760 
Postage 1,332 1,350 769 
Telephone and Telegraph 1,017 1,200 958 
Legal and Patent Expenses 1,619 2,000 2,861 
Miscellaneous Expenses 151 500 289 
Total $75,939 $71,815 $68,623 
Sales for 1915 increased 6%. 
When considering Selling and General Expense the same possibilities 
of facing the future and setting up a budget is even simpler, and the above 
illustrates actual results obtained. 
A pretty good proof that budgets save money is the universal objec-
tion of politicians to the adoption in advance of budgets for public expense. 
Monthly Closing. 
When your organization has developed Cost Accounting the monthly 
closing of the books in a simple but exact form involves no additional 
expense. Replacing the annual clean-up by monthly knowledge can but 
result in good. 
The first impression is always that monthly closing of the books 
involves serious expense. Personal experience leads to the belief that 
such expense is warranted by the results. 
Assuming that you desire to prove your costs, as previously sug-
gested, it is necessary to extend the shipments at cost and if this work is 
carried on monthly throughout the year, monthly closing can be accom-
plished without further expense. 
To make this simple closing of the books, simply credit Inventory 
and charge Costs of Sales (K) with the manufacturing cost (G) of all 
goods shipped during the month. 
As a result of this simple closing you will have a Balance Sheet and 
Income Account at the end of every month. 
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Theoretically these results are all right. Practically any accounting 
system requires a liberal application of good judgment and where the fig-
ures are lumped to the degree contemplated in the above outline of 
monthly closing, it might be difficult to catch blunders. 
A more intelligent understanding of the situation requires that your 
Balance Sheet shows not less than three broad divisions of the inventory, 
viz: 
1. Raw Material. 
2. Work in Progress. 
3. Finished Goods. 
In this case closing of the books requires additional accounting work 
for the month as follows: 
(a) A record of the raw material transferred from stock into the 
factory. The cost of this material must be figured. 
(b) Figure the cost of the product finished during the month. 
(c) Figure the cost of shipments for the month. 
To close the books, entries must be made as follows: 
1. Credit Raw Material and charge Work in Progress for all 
material transferred into the factory. 
2. Credit Work in Progress and charge Finished Stock for the 
Cost of Manufacture (G) of all product finished during the month. 
3. Credit Finished Stock and charge Cost of Sales for the Cost of 
Manufacture (G) of all goods shipped during the month. 
Having made these entries you obtain: 
1. An intelligent Balance Sheet. 
2. Income Account for the month and year to date. 
Actually closing the books each month makes the accounting figures 
of value as a guide to operating the business rather than merely a record 
of the past. You know what you have accomplished or what you have 
failed to accomplish and a good look at the "Net Income for the Month," 
especially if this happens to be a red figure, can but lead to a more force-
ful handling of the business. 
Good judgment is required in reviewing the monthly figures. Large 
profits, showing a constantly increasing book inventory especially requires 
investigation. 
Ease of Starting a Cost System. 
Difficulties of starting Cost Systems are caused by failure to go to the 
root of the matter at the start—usually because ignorance leads to fear of 
expense involved. 
Every member of this Association has at one time or another esti-
mated costs on various articles of his manufacture. Sometimes the result 
has been a bad guess—sometimes a better guess—ofttimes in the past the 
keen, lifelong, personal knowledge of the business combined with an accu-
rate instinct has produced a good estimate. Today this grows more dan-
gerous and inaccurate, and certainly does not give the desirable control of 
the business. 
Why not start right now a proper skeleton of costs? 
This paper was deliberately brought to a climax of apparent complica-
tion and expense in showing a complicated pay-roll distribution—and fol-
lowing that with a plea for monthly closing of the books. 
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Now reverse your minds—forget these apparently complicated details 
and realize how very easy and inexpensive it is to start right and almost 
immediately secure results. 
First: Distribute your pay-roll. A division into only the two broad 
classes of Productive Labor and Non-Productive Labor is enough for cost 
purposes—distribution among the condensed summary of accounts shown 
on page 15, offers advantage for controlling expense. 
Second: Properly classify your ledger accounts. Remember our Cost 
Diagram is basic for any analysis of cost. Understand its principles— 
then refer to the classification suggested by your Cost Committee. 
In the implement business pay-roll and expense distribution must 
cover a complete year, which includes the various cycles of an implement 
season. But it is not necessary to wait a year for results. Probably many 
of your present ledger accounts fit the necessary classification. Let your 
own accountant properly adjust the distribution of your ledger accounts, 
and let your timekeeper take last year's time slips and make a simple dis-
tribution of the pay-roll. Then a little arithmetic and you will have the 
per cent that represents your manufacturing expense or overhead and 
likewise the percentage for Selling and General Expense for last year. 
Third: Take one or more important articles you produce and make 
a proper specification. 
Fourth: On this extend the Productive Material and Productive 
Labor as on illustration opposite page 6, taking care that exactly the same 
class of items are covered by the figures opposite the specifications as are 
included in the ledger accounts that represent Productive Material (A) 
and Productive Labor (B). 
Fifth: Apply the percentage obtained from paragraph first and sec-
ond above, add and you have—Cost! 
As a matter of fact known from experience, first result will be from 
2½ per cent to 5 per cent low, for more or less evident reasons, therefore 
these first results should be loaded 5 per cent for safety. 
This inexactness results from abnormal prices paid for material re-
quired in emergencies and the inevitable failure at the start to pick up all 
the labor and material that should be included in the specification cost— 
and from failure to charge enough into the overhead to represent waste, 
cull, etc. 
Not only is the above procedure simple, but it is a correct start—and 
once started the possible profits will assure continuance. 
Typical Cost at $1.20, $1.90 and $2.60 Steel. 
No sermon is complete without a "horrible example," which I am told 
should come just before "lastly." The present problems of the implement 
trade make it particularly easy to secure attention to such an example, 
especially if you have clearly in your minds the underlying analysis of 
cost. 
A simple example, yet one that contains a variety of material and a 
reasonable proportion of labor, is the "Typical Tillage Implement," pre-
viously discussed. 
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Increase in Cost—Typical Tillage 
Steel increasing from $1.20 to $1.90 and $2 
Volume both normal and reduced 25%. 
Figures reflect actual facts. 
Steel Steel 
@1.20 @1.90 
Normal Normal 
Productive Volume Volume 
Material $1.17 $1.82 
Labor 33 .33 
Mfg. Expense 
Per cent 146 168 
Amount $0.49 $0.56 
Total Cost of Mfg 2.01 2.72 
Increase .71 
Per cent Increase 35% 
Implement. 
i.60. 
Steel 
@1.90 
Volume 
Red. 25% 
$1.82 
.33 
206 
$0.69 
2.85 
.84 
4 1 % 
Steel 
@2.60 
Normal 
Steel 
@2.60 
Volume 
Volume Red. 25% 
$2.34 
.33 
168 
$0.56 
3.24 
1.23 
6 1 % 
$2.34 
.33 
206 
$0.69 
3.37 
1.36 
68% 
The foregoing illustration shows four sets of figures that are stronger 
than words. The material costs used reflect the knowledge and judg-
ment of a Purchasing Agent of lifelong experience and the basic manu-
facturing Overhead is the actual figure of the plant in question for 1915. 
The predicted increase in the overhead is the result of setting up budgets 
and applying known facts thereto. Do not forget that under prevailing 
conditions overhead even with constant volume will increase. Stop and 
think of the increase in costs of grinding material, tool steel, drills, coal, 
fuel oil, taxes, etc. When you have figured this out, remember that any 
reduction in volume will still further increase your overhead. 
Closing. 
This paper is primarily a plea for clear thinking. We are in the midst 
of conditions more difficult than ever before faced by the implement indus-
try. We are all learning and the Federal Trade Commission is helping us 
to understand that often the way to help ourselves is to try and help oth-
ers. With this in mind I have spoken with absolute frankness and I hope 
that each of you will freely ask questions and help make the discussion 
more valuable than the paper itself. 
In one sense this paper is along narrow lines—it has seemed better to 
use the time available to discuss exact methods and examples rather than 
generalities and I am well aware that several broad portions of the sub-
ject have been given slight attention, and many debatable points passed 
over. 
It has not been my intention to suggest that foremen and superintend-
ents should become bookkeepers, but that they should think clearly; and 
analyses similar to those suggested make clear thinking possible. 
Compare the position of a Superintendent with a proper pay-roll dis-
tribution available every week to that of a man who is going ahead blindly 
with nothing more than the total of the pay-roll in his mind. 
Or consider the Sales Manager who does not know the relative profits 
derived from various lines of goods and has no analysis of the money he 
spends to sell the goods. 
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Then finally consider the position of the Manager or Owner who 
knows that things are going wrong and cannot tell why. 
Most of us have some kind of cost figures—but remember any such 
figures are dangerous, perhaps more dangerous than no figures at all, 
unless you know that your shipments extended at cost essentially equal 
the total cost as shown by your ledger when finally closed for the year. 
Remember that costs do not cost much and they pay. McCormick 
Works use five men on the cost of the product of eight thousand men. 
Deere & Company Plow Department use one and one-half men on the cost 
of the product of fifteen hundred men. 
Not less than 80 per cent of the clerical help and expense often 
charged against a "Cost System" would be required to properly operate a 
plant even under the old "guess when you are doing" plan. Is not the 
additional money paid out really a profit rather than an added expense? 
And is not this profit multiplied many times? 
Know your business and you can stop the leak before the boat sinks. 
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